In vivo glucose contribution to glutamate synthesis is maintained while its contribution to acetyl CoA is lowered in adult mice fed a diet with a high fat:carbohydrate ratio.
To investigate the contribution of dietary carbohydrate to glutamate and acetyl CoA synthesis, two groups of adult mice were fed a high- (HCD) or a low-carbohydrate diet (LCD) in which 5% of the carbohydrate was [U-13C]-glucose. Four animals from each dietary group were killed after 1, 2 and 5 d. The tracer:tracee ratios of [13C3] and [13C6]blood glucose and of the [13C2] and [13C3] isotopomers of blood, mucosal, hepatic and muscle alanine and glutamate were used to calculate the fractional contribution of glucose to the 3-carbon, acetyl CoA and oxaloacetate pools of each tissue. In the HCD mice, glucose contributed 66, 33 and 31% of the acetyl CoA pool of muscle, liver and mucosa, respectively. The contribution of glucose to acetyl CoA was lowered by 33% (P < 0.05) and 55% (P < 0.01) in the liver and muscle of the LCD group, respectively, but was unaltered in the mucosa. Glucose made a minor contribution to glutamate synthesis via oxaloacetate in the liver (23%) and muscle (10%) of the HCD group. The fraction of hepatic and muscle glutamate synthesis derived from glucose was not affected by the diet. We conclude that glucose oxidation in liver and muscle parallels the contribution of carbohydrate to dietary energy and that glucose is not a major carbon precursor for muscle glutamate synthesis. Net glutamate synthesis in extraintestinal tissues is preserved when dietary carbohydrate is restricted.